The indide SmRhIn (ZrNiAl type, P62m, a = 750.93(8), c = 397.52(4) pm) was synthesized from the elements by arc-melting. SmRhIn orders antiferromagnetically at 8.0(5) K. The non-linearity of the temperature dependence of the inverse susceptibility points to a large van Vleck term for the samarium atoms. Magnetization measurements indicate a metamagnetic transition at a flux density of 3 T.
Introduction
The equiatomic intermetallic rare earth (RE) compounds RETX (T = late transition element; X = element of the 3 rd , 4 th , or 5 th main group) have attracted considerable interest in recent years due to their greatly varying magnetic and electrical properties. Those with cerium, europium, and ytterbium have intensively been studied with respect to their potential valence instabilities, i.e. Ce III / Ce IV , Eu II / Eu III , and Yb II / Yb III . Overviews are given in [1 -3] .
The samarium based compounds SmTX mostly do not exhibit Curie-Weiss behavior. The proximity of the excited J = 7/2 multiplet to the ground J = 5/2 multiplet of the samarium ions and the effect of the anisotropic crystal field inducing an admixture of the different multiplets have a pronounced effect on the susceptibility [4] . Depending on the T and X component, the magnetic ordering of the samarium magnetic moments is different. Antiferromagnetic ordering at 9.3, 12.2, and 3.5 K has been observed for SmTSn with T = Ni, Pd, and Pt, respectively [5] . SmPtSi [6] , SmPtIn [7] , and SmPtMg [8] 52 K, respectively. A ferrimagnetic ground state below T C = 54 K was observed for SmPdIn [9] . The magnetic properties of the recently reported indide SmRhIn [10] are reported herein.
Experimental Section

Synthesis
Starting materials for the preparation of SmRhIn were sublimed dendritic pieces of samarium (Johnson Matthey), rhodium powder (Degussa-Hüls, 200 mesh), and indium tear drops (Johnson Matthey), all with stated purities better than 99.9%. In a first step the samarium ingot was cut into small pieces and melted to a button in an arc-melting furnace [11] under argon. This pre-melting procedure minimizes a shattering of samarium during the exothermic reaction with rhodium and indium. The argon was purified before over titanium sponge and molecular sieves.
Note
SmRhIn was synthesized in an arc-furnace on a watercooled copper chill. The samarium button was mixed with a cold-pressed pellet ( 6 mm) of rhodium and pieces of the indium tear drops in the ideal 1:1:1 atomic ratio and arc-melted under an argon pressure of about 600 mbar. The button was remelted three times to ensure homogeneity. The weight loss was smaller than 0.5%.
The sample was characterized through its Guinier powder pattern using Cu-K α1 radiation and α-quartz (a = 491.30, c = 540.46 pm) as internal standard. The experimental pattern compared well with a calculated one [12] taking the atomic positions obtained from the previous structure refinement [10] . No impurities were evident from the powder pattern.
The SmRhIn sample has been analyzed by an EDX measurement using a LEICA 420 I scanning electron microscope with SmF 3 , rhodium, and InAs as standards. No impurity elements heavier than sodium (detection limit of the EDX unit) were detected. The analytical data 34 ± 2 at.-% Sm : 33 ± 2 at.-% Rh : 33 ± 2 at.-% In at various points of the bulk sample are in excellent agreement with the ideal composition SmRhIn.
Magnetic measurements
The magnetic susceptibilities of a polycrystalline, powdered sample of SmRhIn were determined with a Quantum Design Physical Property Measurement System in the temperature range 2 to 300 K with magnetic flux densities up to 8 T. The sample was enclosed in a small gelatin capsule and fixed at the sample holder rod. The sample was then cooled to 2 K in zero magnetic field and slowly heated to room temperature in the applied external field.
Results and Discussion
The inverse magnetic susceptibility of SmRhIn shows no Curie-Weiss behaviour in the whole temperature range investigated (Fig. 1) . This large van Vleck contribution is typical for a samarium containing compound and results from the peculiar electronic structure of trivalent samarium. The J = 5/2 ground multiplet and the J = 7/2 excited multiplet levels are separated by only 1550 K [4] . The antiferromagnetic nature of the magnetic phase transition at T N = 8.0(5) K is evident from the 1 T measurement (inset of Fig. 1 ). The magnetization vs external magnetic field dependence is displayed in Fig. 2 . At 300 K, well above the ordering temperature, we observe a linear increase. The M vs B dependence at 2 K also shows a linear increase at slightly higher magnetizations up to 3 T. At this critical field strength we observe a metamagnetic transition. At the highest obtainable field of 8 T the magnetization is 0.278(2) µ B /Sm, significantly smaller than the possible saturation magnetic moment of 0.714 µ B /Sm according to g × J [2] . The reduced moment may be due to crystal field effects or a complex magnetic spin structure which may not be of a simple collinear type. Similar small saturation magnetizations have also been observed for other SmTX intermetallics [5 -9] .
